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[Abstract] Objective To observe the effect of dopamine pretreatment of the root canal on improving the bonding
performance of AH-plus sealer. Methods A total of 32 freshly isolated permanent teeth with a single canal were col-
lected, with no caries, no fracture of roots, and a root canal curvature < 10°. All sample root canals were prepared to F2
with ProTaper rotating nickel-titanium instruments and then treated with 1 mg/mL, 2 mg/ml., or 3 mg/ml. dopamine solu-
tion for 24 hours and divided into 4 groups (n = 8): 0 mg/mL dopamine group (blank control group), 1 mg/mL dopamine
group, 2 mg/mL dopamine group, and 3 mg/mL dopamine group. Scanning electron microscopy was used to observe the
combination of dopamine and root canal dentin wall; laser confocal scanning microscopy was used to observe the pene-

tration of AH-plus sealer; and root canal filling was performed with AH-plus sealer and gutta-percha tip using the cold
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gutta-percha lateral pressure technique. The root canal samples were cut horizontally at the middle and the apical third
sections of the root with a slice thickness of 1-2 mm. The push-out test was carried out under an Instron universal test-
ing machine to compare the push-out bonding strength between each group. Results Scanning electron microscopy
showed that most of the dentinal tubules were open in the control group after 0 mg/mL dopamine solution treatment for
24 hours. In the 1 mg/mL group, a small number of dopamine particles on the surface of the dentin tubules in the inner
wall of the root canal were loose and unevenly distributed. In the 2 mg/mL group, most of the dentinal tubules were cov-
ered by dopamine particles, and the dopamine layer was uniform and dense. In the 3 mg/ml. group, a large number of
dopamine particles were deposited at the mouth of the dentinal tubules, but the distribution was uneven. Dopamine and
AH-plus sealer can be seen to simultaneously infiltrate into dentinal tubules under a confocal laser scanning micro-
scope. The interaction of the two factors, the anatomical location and dopamine concentration, had no significant effects
on the bonding strength of AH-plus sealer (P > 0.05). Root canals treated with 2 mg/mL dopamine had the highest bond-
ing strength in all groups (P < 0.05). Analysis of the push-out test of bonding strength with AH-plus sealer at different
anatomical locations showed significant differences (P < 0.05). The push-out bonding strength of the AH-plus sealer in
the middle third section of the root was higher than that in the apical third section of the root. Conclusion Different

dopamine concentrations could affect the bonding strength of AH-plus sealer in root canals. When treated with 2 mg/mL

dopamine for 24 hours, the bonding effect of AH-plus sealer in root canals was improved.
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T: total root slice area; A2: the total penetration area of AH-plus
sealer; Al: root canal wall area
Figure 1  Confocal laser scanning microscopic images of
AH-plus sealer penetration in root canals (X10)
1 BOGI R BT AH-plus W52 % 15 00
(x10)



b

ARREmE 2028108 %305 $10H
Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2022, Vol.30 No.10 htip://www.kqjbfz.com - 695 -

B TAE 2Lk, VEBCAR T 6 mm  HR4S 3 mm >3
PR ) B AR 48k 1 B AR Je K Rl 4
fith 78 KEC ) O e Al o KR A BE ), AR 2R T R AR
Oy T E RS T, N EGEE N 0.5 mm/min. AN
Sk ny R & T U R MR e ey b7, PRk AR N
b AR HU5 R e fi

M T FORS £ 07 & — XA EAE H T, iR R A
CTHI HORG HE O B <RG0 B = Kl 4 ) PR e T AR
R P=F/S. P RRiHom B, ¥ ki ) (i oe &
JI B AR A BE ST (4 1 0 ) L S R R TR o RS 4 T
S HHE AR T :S=w(R+r) [(R-r)2+h2 . R
FORFIEYTE T PR o FOR RIEWR B R h 3R
INFEAS R
1.5 St Fom

K H SPSS 26.0 } Graphpad Prism 8.0 #X -] &
3% TH AR A3 L RURG 452 08 B AT e o A s
W IR AT A 2 53 A7 B, SR B FIAG: 3 3R 47
Geatag ot , 1 2 DU 5 45 R R ] Mann-Whitney £k
FRE IR T L8, 22 41 7 45 SR R H Kruskal-Wallis
H RN S0 A7 F A, XU A 39 7K U @=0.05 . AF 5
BHRAT GRS, Ry 220 M ik A7 Z2 4 1k
B, AU 56 K HE @=0.05, 2477 =55 ), i —25 W
PR LG AR HTLSD 5, 5 22 AN S5 I, P L AR
Dunnett %, 2§ P < 0.05, &/ 25 A G4 E L

The apical third |

The middle third

0K SE(

mg/mL (X1 000)

Dopamine

SE(L) .
mg/mL (X2 000)

2 & B
2.1 BT AR A @ADL HT

3 3ot 49 4 P B AT UL B0 IR ZH 0 mg/mL £
EL e Vs WA B 24 h S, B AR /NS R R 43 2 BT
FCRAS A DR JE AR B 5 248 1 mg/mL 2 B VA IR
AR 24 b5 AR 1/3 FIAR SRS 1/3 AbHRAE P BE 2F AR
Ji/INGE SR A /D i 2 B i FURL 3 AR B AR AR 5T 5
MTE 2 mg/mL (4 2 U B H AL 3 24 h, AT RS 3|
P 2 N AN ARN /S TE TR A e
251805 2 AR 2 3 me/mlL £ U 2 I VR Ak B
J& , AR /NE S D DTRUR i 2 LR B0k, HR Y
51504 (E12) 0

T Ao PO S SR AR A I R R T AR B
TS N BEZ L (1K 3a) o 22 B BEAE AR A F A
AN AR, I FLE 35 KA A A B /NS A 1 (]
3b) o [l 3¢ S ML AE B T I 2F A /N TN 22 L g R
AH-plus ¥ 5] & 5 &, T8 T 2 B AT AH-plus A
AT AR S A A /N
22 HHE@mARESILER

IS 5] it 350 350 A7 19 AH -plus K1 535 32 1w AL 4
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The group was treated with 0 mg/mL dopamine solution for 24 h, most of the dentinal tubules are open, with a small amount of debris remaining (X
1 000). A small amount of dopamine particles on the surface of the dentin tubules in the inner wall of the root canal, and the distribution of dopa-
mine particles is loose and uneven(X2 000). 2 mg/mlL dopamine solution for 24 h, it was observed that most of the dentinal tubules were covered
by dopamine particles, and the dopamine layer was uniform and dense(x2 000). The root was treated with 3 mg/ml. dopamine solution, a large
number of dopamine particles were deposited at the mouth of the dentinal tubule, but the distribution was uneven(X2 000)

Figure 2 The attachment of dopamine to the dentin wall of root canal 24 h after treatment with different concentrations of

dopamine solution was observed by scanning electron microscope

2 BN TR B 2 L R VR A B 24 h AR IR AR B BE 22 L IR LA 0
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a: the dentinal tubules in lon-
gitudinal view, dopamine en-
tered in root canal dentin tu-
bules(red fluorescence), bar =
100 pwm; b: the dentinal tu-
bules in the cross - sectional
view, dopamine covered the
dentinal tubules(red fluores-

cence), bar = 20 wm; c: cross

section, dopamine in the dentinal tubules (red fluorescence) and the penetration of AH-plus sealer in the dentinal tubules(green fluorescence), it

was shown that dopamine and AH-plus sealer can penetrate into dentinal tubules simultaneously, bar = 200 pm

Figure 3  The image of the laser confocal scanning microscope penetration of AH-plus sealer

pretreated with dopamine in the dentin tubules
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Figure 4 Percentage of penetration area of AH-plus

sealer in dentin tubules
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Figure 5 Bonding strength of AH-plus sealer pretreated
with different concentrations of dopamine at different

anatomical parts
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